SUMMARY Fifty three children aged 6 years old who had weighed less than 1251 g at birth without cerebral palsy and receiving mainstream education, were entered into a controlled study of motor skills. The index and control children were matched by age, sex, and school. The index group were considered by their teachers to have similar academic performances to their controls, although two index cases were receiving remedial teaching. On the test of motor impairment extremely low birthweight children had significantly more motor difficulties than controls. In addition, the index group had more minor neurological signs, lower intelligence quotients, and more adverse behavioural traits. The higher motor impairment scores among index children were independent of differences in intelligence quotient between the two groups. There was no association between impairment score and the presence or degree of periventricular haemorrhage or periventricular leucomalacia on neonatal cerebral ultrasound. Children with Apgar scores at five minutes of less than 7 had significantly higher impairment scores compared with those whose scores were 7 or more. Three perinatal factors (Apgar score at five minutes, neonatal septicaemia, and abnormal movements) explained 32% of the variance in impairment score at the age of 6 years. In children who do not have cerebral palsy perinatal factors may still be important in the development of motor skills. The presence of subtle neuromotor impairments at 6 years of age has implications for schooling that need further evaluation.
During the past decade improved neonatal survival has extended to the smaller low birthweight babies: those weighing less than 1251 g. Despite an appreciable incidence of major neurodevelopment impairments,l most survivors are free of such problems. As yet the long term outcome for the healthy survivors has not been fully evaluated. Although reports of outcome of very low birthweight children born in the 1950s2 3 and 1960s4 suggested a high incidence of mental retardation and educational problems, more recent reports suggest that most survivors without major impairment are coping at school. 5 Adverse perinatal events are important in the production of later serious impairments such as cerebral palsy, or deafness, even though in many cases the exact cause remains obscure. Among preterm children the presence of changes on cerebral ultrasound scans has been correlated with later cerebral palsy.6
Not all children with abnormal findings, however, go on to develop major impairments. This may be related to the site or extent of the brain injury, or to current methods of assessment.
We became concerned that many of our 3-5 year old survivors seemed rather clumsy on testing, and that this seemed to be independent of their developmental performance, which was normal. Such motor impairment (among children of less than 1001 g birthweight born between 1960 and 1972) has previously been noted by Nickel et al,4 but in association with poor performance in intelligence tests.
We report a controlled investigation of the neuromotor performance of a cohort of children weighing less than 1251 g at birth to study the hypotheses that extremely low birthweight children have a disproportionate impairment of motor skills when compared to a matched group of children born at full term and that this impairment is related to adverse perinatal events.
Patients and methods
Between January 1980 and June 1981, 76 children who weighed less than 1251 g at birth were discharged from the Mersey Regional Neonatal Inten- 840 Marlow, Roberts, and Cooke sive Care Unit at Liverpool Maternity Hospital. At the age of 6 years children were entered into the study if they attended normal school. Four children had died, and 14 with major impairments had been placed in special schools. Of the 58 remaining children, the parents of three declined our offer of assessment. Fifty five children (95%) were therefore entered into the study.
For each index child a classmate was selected as a control. The head teacher concerned was asked to select from the school register the child of the same sex as the index child who had the nearest birthday. Permission was obtained from the school authorities and the parents of and both index and control children before proceeding.
Each index/control pair was seen at school during the same half day visit, with one exception: one child normally resident abroad was seen at hospital and a control, of similar socioeconomic class, was selected from a local school. Parents were not present during the testing session. 
Results

DEMOGRAPHIC DETAILS
All control subjects were born at full term and, with one exception, were of appropriate weight for gestational age. No significant neonatal problems were reported by their mothers. Their median birth weight was 3760 g (range 2350-4760). Of the index group, 21 weighed less than 1000 g, 42 were of less than 30 weeks' gestation, and seven were small for gestational age (less than two standard deviations below the mean). The age distribution of the two samples was well matched. There was no significant difference between the two populations in social groupings and home ownership (table 2) . Similar proportions lived with their natural parents, or had single mothers, and the maternal age distribution was similar. Significantly more index children were only children (p=0-001) and they tended to be older members of smaller sibships. The control group, however, had spent an average of three months more in school (p=0-037), although this difference disappeared when the total time spent in full time nursery and school education was considered.
Each class teacher was asked to grade each child's ability into one of three categories. There were no significant differences in the proportions of index or control children who were in above and below average groups, although 15 index children (28%), including two in remedial classes, were felt to be below average compared with only eight control subjects (15%), and only nine index children were performing in the above average category compared with 16 control subjects.
TEST OF MOTOR IMPAIRMENT
In contrast to their classroom performance, the extremely low birthweight children were considerably more impaired than their matched controls. The median (range) for the index group was 6-0 (0-0-15.5) compared with 3-0 (0.0-13-0) for controls (table 1). On seven of the eight individual items of the test the extremely low birthweight group performed significantly less well than the control subjects (table 1) . Despite a large overlap of results only 10 extremely low birthweight children had equal or lower scores than their matched control (figure).
WECHSLER PRESCHOOL AND PRIMARY SCALES
The extremely low birthweight children had signifi- The extremely low birthweight children performed significantly less well than controls on five of the 10 subscales of the WPPSI: two verbal subscales (information and arithmetic) and three performance items (picture completion, mazes, and geometric design).
BEHAVIOURAL CHARACTERISTICS
Of the 10 items considered there was an excess of adverse features among the index group (table 4) . There was a strong correlation between the parents' and the teachers' ratings (Spearman's rank correlation: r=0-292; p=002), and both sets of observers recorded the index group as being significantly more overactive, easily frightened, and clumsy. In addition the teachers rated the index group as being more fidgety. Both testers (NM and BLR) subjectively agreed that many extremely low birthweight children were inattentive or distractable. NEUROLOGICAL 
FINDINGS
Minor neurological signs were more common and more pronounced among the extremely low birthweight group compared with control subjects (table  5) . This was especially true for dystonic movements, dysdiadochokinesia, and associated movements, all of which were found significantly more often among the extremely low birthweight children ( No association between periventricular haemorrhage or parenchymal lesions and impairment score was observed (table 7) . Forward stepwise multiple regression analysis showed that three perinatal variables were associated with impairment score. A decreasing Apgar score at five minutes, proven neonatal septicaemia, and the presence of abnormal movements were associated with higher (worse) scores (r: 0.566). Together these factors explained 32% of the variance in impairment scores.
Discussion
Although major motor impairment or cerebral palsy is a common finding among extremely low birthweight infants who survive, few studies have considered the less severe impairments. The present study supports the hypothesis that such children have a range of motor problems from the most severe (those with cerebral palsy who were not included in this study) to less disabling impairments. Most of our study group (all of whom were considered neurologically normal) have obvious motor problems over the whole range of skills tested, including significant differences between index and control children in seven of the eight test items.
Using tests related to the currently used test of motor impairment, three previous studies have reported impaired motor performance in perinatally disadvantaged children born between 1960 and 1972; those weighing under 1000 g at birth,4 under 1500 g,13 and those born preterm.14 Only the latter two studies included controls, and both showed impaired performance among their respective study groups over a wide range of tests encompassing intelligence quotient, perception, and behaviour. Our data confirm that such impairments are still common among children with the lowest birth weights despite improvements in care and survival. The association between intelligence quotient and motor impairment score (although it showed a weak correlation) was not linear, there being a wide scatter of results. The extremely low birthweight group did significantly less well on five of the subscales, two verbal items (information and arithmetic), and three performance items (picture completion, mazes, and geometric design). An association between clumsiness at school entry and later school problems, including poor arithmetic skills, has previously been noted. 15 Similarly, perceptual problems were reported in earlier studies of low *Standard deviation score=birth weight-mean birth weight for gestation/standard deviation of birth weight. birthweight16 17 and very low birthweight18 children, supporting our finding of poor scores on the three performance items. The discrepancy between verbal and performance scores did not vary significantly between our two groups. This is surprising in view of the commonly held belief that such a discrepancy denotes poor motor/perceptual skills. Other studies, however, have also failed to find this measure useful. 16 This diagnostic category26 comprises several different characteristics, including neuromotor, behavioural, and attentional problems, many of which were present in our children. In this study there was good agreement between both parents and teachers that the index children were more likely to be clumsy, overactive, and more easily frightened. Teachers considered the index children to be more fidgety. During the examination both examiners independently recorded that many of the extremely low birthweight children subjectively had short attention spans and were more distractable. The test of motor impairment comprises short items that are easy to understand and perform. It is unlikely that attentional deficits contributed greatly to the pronounced differences in motor skills that were seen, though clearly they would contribute to school performance. 
